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V\QGURPHV $&6 ZKHWKHU WKHUH LV D UHODWLRQ EHWZHHQ WKH DQJLRJUDSKLF DQG WKH PRUSKRORJLFDO
FKDUDFWHULVWLFVRIWKHFXOSULWOHVLRQ&/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OHVLRQV 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%DFNJURXQG 1HDULQIUDUHG VSHFWURVFRS\ 1,56 LV D QHZ LPDJLQJ WHFKQLTXH DEOH WR LGHQWLI\
OLSLG FRUHFRQWDLQLQJ FRURQDU\ SODTXHV /&3 DOUHDG\ YDOLGDWHG LQ KXPDQ FRURQDU\ DXWRSV\ DQG
LQDQLQYLYRVWXG\,QWUDYDVFXODUXOWUDVRXQGYLUWXDOKLVWRORJ\,9869+KDVEHHQXVHGIRUWLVVXH
FKDUDFWHUL]DWLRQ7KHDLPRIRXUVWXG\LVWRFRUUHODWHWKH¿QGLQJVRI1,56DQG,9869+



































5HVXOWV 7KH DYHUDJH SRVLWLRQLQJ HUURUZDV   PP7KH SUHGLFWRUV RI WKH SRVLWLRQLQJ HUURU
 PP WKH  SHUFHQWLOH YDOXHV ZHUH SUR[LPDO HGJHPDUNLQJ 55  &,   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%DFNJURXQG3UHYLRXV VWXGLHVH[DPLQLQJ WKHYDOLGLW\DQGYDULDELOLW\RI ,QWUDYDVFXODU8OWUDVRXQG















DQDO\VLVE\DVLQJOH LQGLYLGXDO0RUHLQWHUHVWLQJO\ WKHUHVXOWVIRU LQWHUREVHUYHUGLIIHUHQFHVDUHDV
IROORZV6HJPHQW/HQJWK,&& :66' PP5&2 PP7RWDO3ODTXH9ROXPH,&& 
:66' PP 5&2 PP )LEURXV 9ROXPH  ,&&  :66' PP 5&2 PP
)LEURIDWW\ 9ROXPH  ,&&  :66' PP 5&2 PP 1HFURWLF &RUH  ,&& 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IRU WKHDVVHVVPHQWRI WKHH[WHQWRIFRURQDU\DUWHU\GLVHDVHDQGIRU WKHRQOLQHVXSSRUWRIFRURQDU\
LQWHUYHQWLRQV7KLVVWXG\SUHVHQWVWKH¿UVWSKDQWRPDQGLQYLYRYDOLGDWLRQUHVXOWVIRUDQHZ;$,986
UHJLVWUDWLRQDSSURDFK0HGLVPHGLFDOLPDJLQJV\VWHPVEY/HLGHQ7KH1HWKHUODQGV





DQG QRQWULYLDO VWHS LQ FRQYHQWLRQDO UHJLVWUDWLRQ DSSURDFKHV 7KH DFFXUDF\ RI WKH UHJLVWUDWLRQ
ZDVUHWURVSHFWLYHO\HYDOXDWHGRQGLIIHUHQWVLOLFRQHSKDQWRPVZLWKFRURQDU\VWHQWVSODFHGE\ WKH






5HVXOWV 7KH UHJLVWUDWLRQ HUURU IRU WKH SKDQWRP YDOLGDWLRQZDV   PP )RU WKH LQYLYR
YDOLGDWLRQSDWLHQWVZHUHH[FOXGHGIURPWKHVWXG\GXHWRLQVXI¿FLHQWLPDJHTXDOLW\IRUWKHDQDO\VLV









































YHVVHO 1,56 ,QIUD5H'[ %XUOLQJWRQ 0$ SULRU WR SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ ZHUH
DQDO\]HG7DUJHWYHVVHO OHVLRQV!GLDPHWHU VWHQRVLVE\ ,&$ZHUHGHHPHGFXOSULW OHVLRQV/&3
ZDVGH¿QHGDVDKLJKSUREDELOLW\VLJQDOZLWKLQDPPVHJPHQWRQWKH1,56EORFNFKHPRJUDP7KH
IUHTXHQF\RI/&3ZDVGHWHUPLQHGLQFXOSULWDQGUHPRWHQRQFXOSULWVLWHVGLDPHWHUVWHQRVLV
LQWKHWDUJHWYHVVHO
5HVXOWV$PRQJ$&6SDWLHQWVDJHPDOHDOO KDGFXOSULW OHVLRQDQG
KDGPXOWLSOHFXOSULWV7KHPDMRULW\RIFXOSULWOHVLRQVFRQWDLQHG/&3E\1,56,QDGGLWLRQ
UHPRWHQRQFXOSULWVLWHVFRQWDLQLQJ/&3ZHUHLGHQWL¿HGLQSDWLHQWV)LJXUH
&RQFOXVLRQV1,56LGHQWL¿HV/&3LQWKHPDMRULW\RI$&6FXOSULWOHVLRQVD¿QGLQJVLPLODUWRWKDWRI
DXWRSV\VWXGLHV,QDSSUR[LPDWHO\RQHWKLUGRIFDVHV/&3ZDVSUHVHQWZLWKLQWKHWDUJHWYHVVHODWDVLWH
UHPRWHIURPWKHFXOSULWOHVLRQ:KHWKHUWKHVHQRQFXOSULW/&3VUHSUHVHQWIXWXUHWKHUDSHXWLFWDUJHWV
UHTXLUHVIXUWKHUVWXG\
7&7
$QDO\VLV2I$WKHURVFOHURWLF&RURQDU\3ODTXH&RPSRVLWLRQ%\1HZO\'HYHORSHG+LJK
)UHTXHQF\7LVVXH&KDUDFWHUL]DWLRQ2I0+],QWUDYDVFXODU8OWUDVRXQG
0DNRWR8WVXQRPL\D0DVDWR1DNDPXUD
7RKR8QLYHUVLW\2KDVKL0HGLFDO&HQWHU7RN\R-DSDQ
%DFNJURXQG7KHUHDUHVRPHPHWKRGVWRHYDOXDWHDFKDUDFWHUL]DWLRQRIWKHSODTXHE\,QWUDYDVFXODU
8OWUDVRXQG,986KRZHYHUWKH\KDYHVRPHOLPLWDWLRQVEHFDXVHWKHLUUHVROXWLRQLVORZ³L0DS´LVD
GHYLFHWRDVVHVVWKHSODTXHFRPSRVLWLRQE\UDGLRIUHTXHQF\VLJQDOVIURPDQHZO\GHYHORSHG0+]
,986LPDJLQJV\VWHP7LVVXHFKDUDFWHUL]DWLRQRIL0DSLVSHUIRUPHGE\SDWWHUQUHFRJQLWLRQRIH[FLVHG
KXPDQDUWHULHV7KHHQGRIWKLVVWXG\LVWRDVVHVVWKHSODTXHFRPSRQHQWRIDFXWHFRURQDU\V\QGURPH
$&6E\XVLQJ³L0DS ´
0HWKRGV(LJKW\¿YHFRQVHFXWLYHSDWLHQWVDQGSODTXHVZHUHYROXPHWULFDQDO\]HGE\³L0DS ´,Q
WKHVHSODTXHVZHUHFXOSULWOHVLRQRI$&6DQGSODTXHVZHUHVWDEOHOHVLRQ,IQHFHVVDU\,986ZDV
SHUIRUPHGDIWHUWKURPEHFWRP\ZLWKDQDVSLUDWLRQFDWKHWHURUSUHGLODWDWLRQZLWKVPDOOVL]HEDOORRQ
